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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of 
mailing and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 15 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one sl<illed in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Claim 15 recites "wherein the integer is a multiple of four; and the predetermined 
number of clock is a number of clocks in which the number is obtained by multiplying 
one-fourth with the multiple of four". Claim 15 depend on claim 5 and claim 5 depends 
on claim 1. 

The "integer" recites in claim 15 is the "integral multiple" as recite in claim 1, 
which is the oversampling frequency generate by the multiplication PLL 120 in figure 2. 
From the specification, the multiplier used is 16 times to generate a 400 MHz clock from 
a 25 MHz clock as shown in figure 2. 

The "predetermined number of clock" is the clock delayed by the timing 
adjustment section 210 as discloses in page 20, lines 20-23, "the timing adjustment 
section 210 delays the clock, which indicates the zero cross points detected by the zero 
cross detection section 205, by eight clock, and output the 25 MHz clock C indicating 
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timings for symbol points". When we multiply one-fourth with the multiple of four (16 in 
this case), the result is 4 instead of 8 as discloses in figure 8. It is contradicting with the 
teaching in figure 8 and 13. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 2 ,5-9, 11-14, 16-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nguyen et al. (Nguyen) (US 6,493,396 B1 ) in view of 

(1) Regarding claims 1 and 16: 

Nguyen discloses a system having a symbol of a data signal transmitted based 
on a first clock signal having a predetermined frequency, the device comprising: 

high frequency clock signal generation means (XCO 230, ramp generator 220, 
and comparator 210 in figure 5) for generating a second clock signal having a frequency 
of an integral multiple of a frequency of the first clock signal (analog-to-digital converter 
425 samples each of the I and Q signals using a sampling clock of 20.736 megaHertz, 
preferably the synchronized clock signal 235 of FIG. 5, column 7, lines 3-6); 

data value acquisition means for acquiring a data value of the data signal based 
on timing of the second clock signal generated by the high frequency clock signal 
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generation means (analog-to-digital converter 425 samples each of the I and Q signals 
at a sampling rate that is preferably 16 times the symbol rate, column 7, lines 1-2); 

zero cross detection means (transition detector 445 in figure 7) for detecting, as a 
zero cross point, a timing at which a magnitude relationship with respect to a 
predetermined criterion level inverted for the component of the first clock signal 
extracted by the clock component extraction means (transition detector 445 to 
determine the time of occurrence of a transition in the particular signal being monitored, 
either I or Q. When the transition detector 445 detects a transition of the monitored 
signal, a sync pulse is generated at line 450. Preferably, a state machine is used to 
detect a zero crossing transition by searching for a transition pattern in five consecutive 
samples, column 7, lines 25-32, it is inherent for a zero crossing detection to detect a 
timing when a magnitude relationship with respect to a predetermined criterion level 
inverted between the previous sample and the present sample); and 

symbol position detection means (clock generator 470 in figure 7) for detecting, 
as a symbol position of the data signal, a time when a time period corresponding to a 
predetermined number of clocks for the second clock signal is elapsed from the zero 
cross point detected by the zero cross detection means (the symbol clock pulse that is 
generated by the clock generator 470 is located at the center of the symbol, column 8, 
lines 3-5; as the symbol is oversampled by 16 times, therefore, the symbol location is in 
the center (8 samples) after the zero crossing); 

wherein the zero cross detection means detects as the zero cross point, a clock 
whose position corresponding to a timing closest to the timing at which the magnitude 
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relationship with respect to the predetermined criterion level is inverted for the first clock 
component extracted by the clock component extraction means (it is inherent for a zero 
crossing detection to detect a timing when a magnitude relationship with respect to a 
predetermined criterion level inverted between the previous sample and the present 
sample). 

Nguyen fails to disclose a clock component extraction means for extracting a 
component of the first clock signal from the data value acquired by the data value 
acquisition means. 

However, Imanaka discloses a clock component extraction means (waveform 
equalizer 13 in figure 1 ) for extracting a component of the first clock signal from the data 
value acquired by the data value acquisition means (waveform equalizer 13 reshape the 
digital data converted in the A/D converter, the wave equalizer has a digital filter for 
heightening a gain of an attenuated high-frequency signal component of the digital 
signal, paragraph 0037, lines 9-14). 

It is desirable to have a clock component extraction means for extracting a 
component of the first clock signal from the data value acquired by the data value 
acquisition means because it reshape the attenuated high-frequency signal. Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of invention to 
employ the teaching of Imanaka in the system of Nguyen to improve the quality of the 
sampled signal. 

(2) Regarding claims 2 and 17: 
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Nguyen discloses wlierein the data signal is a signal in which the magnitude 
relationship with respect to the predetermined criterion level is alternately inverted from 
symbol to symbol (as discloses in figure 2, the I (20) and Q (25) signal having the 
magnitude relationship with respect to the predetermined criterion level is alternately 
inverted from symbol to symbol). 

(3) Regarding claim 5: 

Nguyen discloses wherein the clock determined as being at a position of the 
symbol in the data signal by the symbol position detection means is at a timing at which 
the predetermined number of clocks is passed from the zero cross point (the symboi 
clock pulse that is generated by the clock generator 470 is located at the center of the 
symbol, column 8, lines 3-5; as the symbol is oversampled by 16 times, therefore, the 
symbol location is in the center (8 samples) after the zero crossing). 

(4) Regarding claim 6: 

Nguyen discloses wherein the symbol position detection means outputs a third 
clock signal with a timing when the symbol position is detected (the clock generator 
circuit 470 generates a symbol clock RSYMBOL (1296 MHz) as shown in figure 7, 
column 7, lines 54-57). 

(5) Regarding claim 7: 

Nguyen discloses wherein the zero cross detection means outputs the third clock 
signal when the time period corresponding to the predetermined number of clocks is 
elapsed from the zero cross point (the I and Q data is sample by the analog-to-digital 
converter 425 with a sampling rate of 16 times of the I and Q data rate; that is 20736 
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MHz, therefore the data rate of I and Q data is 1296 MHz, column 7, lines 1-5; as the 
transistor detector detects the zero crossing and send out a sync pulse represent a zero 
crossing has been detected, it is equivalent to a clock signal of 1296 MHz when 16 
clocks elapsed from the zero cross point). 

(6) Regarding claim 8: 

Nguyen discloses a determination means (voter circuit 420 and QPSK decoding 
490 in figure 7) for determining a data value of the symbol in the data signal, based on 
timing of the third clock signal outputted by the symbol position detection means (clock 
generator 470 supply the RSYMBOL..CLK to the voter circuit 420 and QPSK decoder 
490) (voter circuit 420 is used to determine the polarity of the sign bit for each of the I 
and Q components of the received signal based on RSYMBOL_CLK and output the 
result to QPSK decoding 490, QPSK decoder circuit 490 analyzes the last and present I 
and Q outputs from the voter circuit 420 and reconstructs the initial data bit pair. This 
pair is passed on to a parallel to serial converter in the decoder 490 where the received 
data stream is reconstructed, column 8„ lines 20-25, 51-53). 

(7) Regarding claim 9: 

Nguyen discloses the system comprising: 

output clock signal generation means (the clock generator 470 generates a data 
clock RCLK as shown in figure 7, column7, lies 54-56) for generating a low jitter fourth 
clock signal (RCLK of 2592 MHz); and 

output means (preamble pattern detector 50 in figure 7) for externally outputting 
the data value determined by the determination means, based on the fourth clock signal 
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generated by the output clock signal generation means (clock generator 470 supply the 
RCLK to the preamble pattern detector 500) (preamble pattern detector 500 output the 
RDATA at output line 415 of the preamble pattern detector 500, column 9, lines 28-29). 

(8) Regarding claim 1 1 : 

Nguyen discloses wherein the zero cross detection means detects, as the zero 
cross point, the timing at which the "positiveTnegative" sign of the first clock signal 
component is inverted (the sign bits of either the I or Q sampled signals, Rl(5) or RQ(5), 
are supplied to the input of a transition detector 445 to determine the time of occurrence 
of a transition in the particular signal being monitored, column 7, lines 24-27). 

(9) Regarding claim 12: 

Nguyen discloses wherein the data signal is a signal in which the 
"positiveTnegative" sign of the data value is alternately inverted from symbol to symbol 

(as discloses in figure 2, the I (20) and Q (25) signal having the magnitude relationship 
with respect to the predetermined criterion level is altemately inverted from symbol to 
symbol). 

(10) Regarding claim 13: 

Nguyen discloses wherein output clock generation means generates the fourth 
clock signal on the basis of the third clock signal (the dock generator circuit 470 
preferably includes a counter or a state machine that is progressively advanced by the 
phased clock signal CLK_20 (e.g., 20.736 MHz) to generate the data clock RCLK (e.g., 
2.592 MHz) and symbol clock RSYMBOL_CLK (e.g., 1 .296 MHz) signals based on the 
timing of the sync pulses received from the peak detector 460, column 7, lines 52-58). 
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(11) Regarding claim 14: 

Nguyen discloses wherein the integer is a multiple of four (16 times, column 7, 
lines 1-2). 

Allowable Subject Matter 

3. Claim 4 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Lee et al. (US 2003/0041292 A1) discloses a data recovery 
circuit for minimizing power consumption by nonOinteger times oversampling. Yang et 
al. (US 6,940,926 B1) discloses a digital phase/frequency detector. Valleet et al. (US 
7,180,966 B2) discloses transition detection, validation and memorization circuit. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SlU M. LEE whose telephone number is (571)270-1083. 
The examiner can normally be reached on Mon-Fri, 7:30-4:00 with every other Friday 
off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Siu M Lee/ 

Examiner, Art Unit 2611 
4/9/2008 



/Chieh M Fan/ 

Supervisory Patent Examiner, Art Unit 261 1 



